although there are complications and potential pitfalls to the implementation of either. In the simplest studies of mediation or moderation, a third variable is introduced into a research design that previously focused exclusively on the effect of an independent variable on a dependent variable. In the case of mediation, the third variable usually is reflective of a process (e.g., emotion regulation, deliberation) and believed to be associated with both the independent and dependent variables. In the case of moderation, the third variable usuã lly' captures some relatively fixed characteristic of the individua(s or groups being studied (e.g., gender, group size), feature of the immediate situation (e.g., number of people present, presence or absence of a mirror), or secondary quality of the independent variable (e.g., attitude importance, domain of ego threat) and need not be associated with either the independent or dependent variable in order to moderate their association. 
StrongeSt and weakest-that is, the conditions that qualify the association.
Questions of "how" and "why" concern mediators. Mediators are variables that represent constructs proposed to explain the association between two variables. In social psychology, mediators, sometimes termed intervening variables or mechanisms; usually reflect cognitive, affective, or motivational processes by which an independent variable influences a dependent variable. For instance, attitudes might influence behavior through an elaborate cognitive process that involves selective attention and biased processing of behavioral cues in the immediate environment (Le., selective attention and biased processing mediate the attitude-behavior relation).
Mediators enrich theoretical accounts of social phenomena by virtue of their focus on process.
Questions that address the conditions that qualify an association concern. moderators. Moderators are variables that represent constructs proposed to magnify, attenuate, cancel, or reverse the association between two vari-DESIGN AND ANAL YSrS abIes. Statistical moderation can take many forms, but the defining feature of a moderated effect is that the association between the independent variable and the dependent variable differs in strength or form at different levels of the moderator. For examp(e, attitudinal similarity might be more predictive of attraction for women than for men (i.e., gender moderates the similarity-attraction effect). Moderators define the limits of theoretical accounts of social phenomena through their focus on qualifying conditions. although there are complications and potential pitfalls to the implementation of either. In the simplest studies of mediation or moderation, a third variable is introduced into a research design that previously focused exclusively on the effect of an independent variable on a dependent variable. In the case of mediation, the third variable usually is reflective of a process (e.g., emotion regulation, deliberation) and believed to be associated with both the independent and dependent variables. In the case of moderation, the third variable usuã lly' captures some relatively fixed characteristic of the individua(s or groups being studied (e.g., gender, group size), feature of the immediate situation (e.g., number of people present, presence or absence of a mirror), or secondary quality of the independent variable (e.g., attitude importance, domain of ego threat) and need not be associated with either the independent or dependent variable in order to moderate their association. to building theoretical accounts of the phenomena and processes they study. The most complete, and therefore useful, accounts clearly specify the status of the constructs they precedes the effect in time, and (c) the cause~effect association persists after the cause has been isolated from potential confounding variables either through randomized experimentation or through statistical control. (See Pearl, 2000 , for a detailed treatment that addresses both Statistical and philosophical concerns and Salmon, 1997, for a purely philosophical treatment.) The first criterion is met through empirical means, although attempts to establish an association through empirical means might initially be motivated by a theoretical account that prescribes the association. The temporal relation betWeen constructs is difficult to eStablish; however, a well-articulated theory makes use of logic and published findings to assert the temporal precedence of some constructs over others. Finally, firm causal inferences from a documented association between tWo constructs requires that the association remain after the putative cause has been isolated from other conStrUCtS. These potential alternative causes range from featureS of the typical operational definition of the putative cause (e.g., self-report bias~ experim ental artifacts) to constructs that are similar to or frequently co-occur with it. Thorough theoretical accounts prescribe processes that are specific to the posited causal construCts. SatisraCtionof these criteria establishes an important asymmetry in the association betWeen tWo constructs such that, with a reasonahle degree of certainty, one can be designated the cause"and the other the effect.
In addition to causes "and effects, detailed theoretical accounts specify mediators and moderators. Among the construCts elaborated in theories, mediators typically are the most abstract, as they often are mentalistic or otherwise phenomenological in nature (Kimble, 1989) . Mediators occupy a position of both cause and efff(.~ in models that include mediated effects. IiI a three-variable model, the intervening variable is a proximal effect of the independent variable (or its interaction with a moderator) and a proximal cause of thẽ These are the basic building blocks for describing and implementing tests of mediated and moderated effects and provide a foundacion for identifying and discussing relevant measurement, design, and analysis issues in the remainder of the chapter.
An Example
In one theoretical account of the association between attitudes and behavior, the association between an attitude toward an object and behavior toward the object is . moderated by two factors: attitude accessibility and motivation to deliberate about the object (Fazio> 1990) . When attitude accessi-. bility is high and motivation to deliberate is' low> the association between attitude and behavior should be strong. Conversely, when the attitude is relatively inaccessible and the . motivation to deliberate about the object is relatively high, the association between atti-. tude and behavior toward an object should be weak. In other word~, the influence of attitudes on behavior is qualified by accessib ility of the relevant attitude. and motivation to deliberate about the object of the attitude.
Research inspired by this model has focused on the mechanism by which highly accessible attitudes influence behavior. One such mechanism is the orientation of visua[ attention toward the object. That is, when an attitude is accessed, it functions to orient visual attention bies in a model such as the one depicted in Figure 10 .2; however, these associations reflect more than just the strength and direction of associations in the context of the model. They also reflect the quality of the operational definitions-their reliability and validity as observable manifestations of the constructs prescribed by the theoretical account guiding the research. Although the reliability and validity of operational definitions is important in any social psychological study, the importance of these concerns is magnified in studies of mediated and moderated effects.
As we illustrate in the section on analysis issues, fallible measures of intervening variables can lead to an inference of no mediation when the intervening variable partially or fully mediates the independent-dependent variable association, or only partial mediation when, in fact, the intervening variable fully accounts for the association. The fallibility of moderator variables is particularly worrisome because it compounds error in the operational definition of the independent variable. For these reasons, reliable and valid measures are essential in research on . mediated and moderated effects. Any variable could be measured in a variety of ways. Specific strategies range from the ubiquitous self-report method to emerging strategies such as physiological monitoring. process model, attitude accessibility typically is measured as the latency in responding to attitudinal. statements or in pressing a computer key indicatL ng like or dislike when presented an image or descriptor of the attitude object (e.g., The solution to this problem is rather srraiglitforward: Either within each study or across studies within a research program, operationally define key constructs using different strategies. When constructs are operationally defined using multiple, different measurement Figure 10 .2, associations involving the attitude construct would not be biased by measurement error in the variables representing that construct because variability unique to individual measures or subsets of the measures (i.e., parcels) would be divorced from variability common to all the measures. This is a powerful strategy for contending with measurement error that is particularly advantageous for tests of association involving mediators and moderators, for which the ill effects of measurement error are pronounced.
DESIGN ISSUES
Although our focus now shifts to issues of design in studies of mediated and moderated effects, measurement remains a primary concern, for even if all .constructs that are not manipulated are measured using several different strategies and measurement error extracted, tbe correct inference regarding tbe associations in a model is not always dear.
The efficacy of a set of measures for testing mediated and moderated effects can vary dramatically depending on when the measures were administered relative to each other. The issue of timing is relevant for tWo key issues in such tests of reasoned models: causal priority and tests of mediated effects. Te of such propositions make serious dernan on the design of the study. The opportunis approach described at the beginning of t chapter is not adequate for tests of causal p ority because, in the absence of explicit tel poral ordering, the status of most variabl generated by this one-shot strategy in a st tistical model is arbitrary.
The sequential strategy offers son improvement in this regard; however, it limited in an important way: Unless the put: tive cause is manipulated and participants at randomly assigned to levels of it, there is n means of differentiating directional an nondirectional associations between vari abies. This situation is illustrated in attitude and behavior, or whether it, to some unknown degree, refleces the stable aSSOciation between attitude and behavior. Moreover, despite the fact that the sequential measurement strategy has introduced a temporal distinction between attitUde and behavior toward the object, it is not possible to infer directionality. There is no statistical procedure for sorting out the various explanations the object, cI, as well as the possibility that the direction of influence runs from behavior to attitude,c4. In the absence of random assignment to levels of a manipulated variable, the replicative measurement of key constructs allows for persuasive tests of causal hypotheses by ruling out alternatives that undermine causal inferences using data generated by one-shot and sequential strategies. would not be reasonable to ask respondents to report on their behavior during the past 30 days (a frame often used in research on problem behaviors such as drug use). 
